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(54) UQUID CRYSTAL DISPLAY ELEMENT 
(57)Abstract 

PURPOSE: To reduce coupling capacity and to prevent 
gradations from being lowered even when enlarging 
numerical aperture by connecting another transparent 
electrode, which is provided through a capacity 
insulation film under a transparent electrode for liquid 
crystal drive, to a light shield metal film. 
CONSTITUTION: A gate electrode (gate line) 3 of silicide 
or the like is formed on a multiple crystal Si 2 to be the 
body of a thin film transistor (TFT) and a drain line 4 is 
connected. On the other hand, a transparent electrode 6 i 
is formed on a light shield film 5 formed on the TFT. and 
a transparent electrode 7 connected to a source 9 of 
the TFT is formed on a capacity insulation film 8 on that 
electrode 6. The transparent electrode 7 is the electrode 
for liquid crystal drive, storage capacity is formed 
through the capacity insulation film 8 at a gap between 
the transparent electrode 7 and the transparent 
electrode 6. and the transparent electrode 6 is 
connected to the light shield film (black matrix) 5 at a 

fixed potential. Then, the storage capacity is formed between this light shield film 5 and the 
source of the TFT. Thus, the large storage capacity can be provided without victimizing the 
numerical aperture, no storage capacity wiring is required, and the load of the gate line is 
lightened. 
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* NOTICES * 

jpo and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display component which the 2nd transparent electrode is prepared 
through a capacity insulator layer under the 1st transparent electrode connected to the source (drain) 
of said thin film transistor in the active-matrix mold liquid crystal display component using a thin 
film transistor, and is characterized by connecting said 2nd transparent electrode to a protection- 
from-Ught metal membrane. 

[Claim 2] Said capacity insulator layer is a liquid crystal display component according to claim 1 
characterized by being the tantalic acid-ized film. 

[Claim 3] Said capacity insulator layer is a liquid crystal display component according to claim 1 
characterized by being the multilayers of the tantalic acid-ized film and a silicon nitride. 
[Claim 4] The liquid crystal display component according to claim 1 to which the electrode 
connected to the drain (source) of said thin film transistor is characterized by having covered the 
active region of said thin film transistor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the active-matrix mold liquid crystal display 

component which used the thin film transistor (TFT). 

[0002] 

[Description of the Prior Art] Drawing 5 is the equal circuit of the pixel of the active-matrix mold 
liquid crystal display component which used TFT. A thin film transistor (TFT) 19 is connected at the 
intersection of the gate line 13 and a drain wire 14, and the source electrode of TFT is connected to 
liquid crystal 20 and storage capacitance 21. Drawing 6 is the sectional view of the example of 
structure of the pixel shown in drawing 5 . Polycrystal Si 12, an insulator layer 11, and the gate 
electrode 13 are formed on a glass substrate 1, the drain electrode 14 and the source electrode 15 are 
formed in the both sides of the gate, and TFT is formed. Furthermore TFT is adjoined, a transparent 
electrode b 16, the capacity insulator layer 18, and a transparent electrode al7 are formed, and 
storage capacitance 21 is formed. A high numerical aperture is securable by using a transparent 
electrode bl6 for the electrode connected to the gate line of storage capacitance, and sharing the 
electrode of another side with the electrode al7 for a liquid crystal drive, i.e., a transparent electrode. 
That is, transparency of light is not barred in order to form storage capacitance 21. 
[0003] Other examples of the conventional technique are shown in drawing 7 . It is known as reverse 
stagger mold structure where a-Si24 was used, and is used with the latest product. In this case, 
storage capacitance is not connected to a gate line, but it connects with the independent storage 
capacitance line 22. Metal wiring of the chromium which does not penetrate light is used from the 
need that the storage capacitance line 22 lowers resistance. 

[0004] With the liquid crystal display component using TFT, while a horizontal scanning carries out 
the order of one (if 60Hz of frame frequency becomes 16.7 between mS(s)), it is necessary to 
accumulate a signal charge in liquid crystal. However, it is large, and since the capacity of liquid 
crystal is as small as about 0.2pF, the leakage current of TFT cannot hold a charge completely. 
Therefore, the storage capacitance connected to liquid crystal and juxtaposition is needed. The 
addition of this storage capacitance is useful also in order to prevent CHIRATSUKI of a screen. 
[0005] 

[Problem(s) to be Solved by the Invention] As for the conventional technique shown in drawing 5 
and drawing 6 , storage capacitance 21 is connected to the gate line 13. In order for the threshold 
voltage of TFT to fiiUy give a signal level to 2-3 V, a high thing, and liquid crystal, it is necessary to 
drive a gate line to about 20V. The total capacity will be set to 500pF, if storage capacitance is set to 
0.4pF and the number of level pixels is set to 1257 (HDTV correspondence). If the number of 
perpendicular pixels is set to 1035 and scan frequency is set to 60Hz, a gate line must start into 
16microS. If a gate pulse is now set to ImicroS, the resistance of 10mA or more and a gate line of a 
drive current must be less than [ 2Kohm ]. If gate line breadth is set to 4 micrometers and die length 
is set to 4cm, in order to obtain less than [ 2Kohm ], the total resistance of wiring must be lower than 
0.2ohms / **. 

[0006] When it is going to realize a circumference circuit not in external IC but in the built-in circuit 
using polycrystalline siUcon TFT, in order to acquire a drive current 10mA or more, the transistor of 
several 100-micrometer width of face is needed. Furthermore, in order to have to use metal wiring of 
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aluminum below 0.2ohms / ** etc. for a gate electrode, there is a problem that a process becomes 
complicated. 

[0007] With structure, all capacity is connected with a drain wire conventionally which is shown in 
drawing ^ . The capacity of a gate line is only the gate capacitance of TFT, and it is total, and since it 
is about 2.5pF, the drive current of layer resistance of wiring is good at below 40ohms / ** more 
than SOmicroA. Therefore, most constraint of a TFT property and a wiring material is lost. 
[0008] On the other hand, since the signal amphtude of a drain wire is about [ required to drive 
Uquid crystal ] 5V, it ends by one fourth of gate amphtude. Therefore, the dimension of Drive TFT 
may also be small. Moreover, with wiring below O.Sohms / **, since a drain wire is also good, the 
width of face of selection spreads. However, low metal wiring of resistance must be used for the 
storage capacitance line 22. Since this wiring passes along the inside of a pixel, this part becomes 
opaque and it worsens the numerical aperture of a pixel. The pixel dimension corresponding to 
HDTV is 2 30x30 micrometers. Since it is extent, when there is a storage capacitance line, a 
numerical aperture is made to get worse 10% or more, and it is a big problem. 
[0009] 

[Means for Solving the Problem] As for the liquid crystal display component of this invention, the 
2nd transparent electrode is prepared through a capacity insulator layer under the 1st transparent 
electrode for a liquid crystal drive, and the 2nd transparent electrode is connected to the protection- 
from-hght metal membrane. 
[0010] 

[Function] As for the liquid crystal display component of this invention, the 2nd transparent 
electrode is connected to a protection- from-hght metal membrane. Since the protection-from-light 
metal membrane has fixed potential, storage capacitance is applied only to a drain wire and added to 
a gate line. 
[0011] 

[Example] Next, this invention is explained with reference to a drawing. Drawing 1 is the picture 
element part sectional view of the 1st example of this mvention. Silicide or the gate electrode 3 of a 
refractory metal is formed on the polyciystal Si 2 used as the body of TFT, and the drain wire 4 of 
aluminum or a refractory metal is connected. The light-shielding film 5 of aluminum is formed on 
TFT, and the transparent electrode b6 is formed on the light-shielding fihn. The capacity insulator 
layer 8 which consists of multilayers of a silicon nitride, the tantalic acid-ized film, or the silicon 
nitride and the tantalic acid-ized film is formed on a transparent electrode b, and a transparent 
electrode a7 is formed on it. The transparent electrode a is connected to the source 9 of TFT. 
[0012] A transparent electrode a is an electrode for a liquid crystal drive, and storage capacitance is 
formed between transparent electrodes b through a capacity insulator layer. The silicon nitride of 
lOOnm thickness is used for a capacity insulator layer, and it is 2 30x30 micrometers. When a 
transparent electrode a is 24x24-micrometer 2 and 64% of numerical apertures in a pixel, 0.4pF is 
obtained as storage capacitance. A transparent electrode b is connected to the aluminum light- 
shielding film 5 called a black matrix. The potential of a light-shielding film is usually being fixed to 
the grand level. 

[0013] Opening of the contact hole for connecting the structure of this invention, in order that a 
transparent electrode b6 and a light-shielding film 5 may contact directly is unnecessary. 
Furthermore, since a storage capacitance line is not needed like the conventional example, a 
manufacture process not only becomes easy, but it does not worsen a numerical aperture. 
[0014] Storage capacitance is formed between the light-shielding fihn (black matrix) of fixed 
potential, and the source of TFT. Therefore, since it becomes hght and layer resistance can use 
silicide wiring of several ohms / **, the load-carrying capacity of a gate Kne has an advantage, Hke 
the elevated-temperature reflow process for flattening can be used after gate line formation. 
[0015] Drawing is the sectional view of the 2nd example of this invention, and shows the part of 
storage capacitance. A light-shielding fihn 5 can also be formed on a transparent electrode b6. Thus, 
since the formation sequence of a light-shielding fihn and a transparent electrode can be replaced, 
the degree of freedom of a process increases. 

[0016] Drawing.! is the top view of the pixel of this invention. Since parts other than TFT serve as a 
light transmission field, a high numerical aperture is securable. 30x30micrometer2 50% or more of 
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numerical aperture is easily obtained also for a pixel. 

[0017] The 3rd example of this invention is shown in drawing 4 . Although the fundamental 
configuration is the same as the thing of drawing 1 , the drain wire 4 is covered with the active 
region of TFT, i.e., the field containing the gate electrode 3, in this case. Thereby, TFT is covered by 
the duplex fi-om the light source with a light-shielding film's and a drain wue 4. When aluminum 
with the high reflection factor of light is used, in order to obtain perfect protection- from-light nature, 
in the case of a monolayer, the thickness of 0.5 micrometers or more is required. The surface 
smoothness of a liquid crystal side is spoiled by the level difference of aluminum at this time. By 
making protection from light into a duplex, this thickness can be made 0.25 micrometers or less, and 
becomes advantageous to flattening. 

[0018] In HDTV, 50 or more gradation is needed. A pixel dimension becomes small, if a drain wire 
and a pixel electrode (transparent electrode I) approach, coupling capacity will become large, by the 
signal of a drain wire, pixel electrode potential receives a modulation and gradation is no longer 
obtained. For example, when it is going to suppress fluctuation of pixel electrode potential to 30mV 
or less and storage capacitance is 0.2pF, coupling capacity must be 0.6 or less fFs. Since a drain wire 
and a pixel electrode are shielded with a light-shielding film and a capacity electrode, the structure of 
this invention can make coupling capacity very small. Therefore, even if it opens a pixel electrode 
and enlarges a numerical aperture, gradation does not fall. 
[0019] 

[Effect of the Invention] As explained above, this invention prepares a storage capacitance electrode 
in the bottom of a pixel electrode, and since the structure of connecting a light-shielding film (black 
matrix) with a storage capacitance electrode is used, it has the effectiveness taken below, (a) Big 
storage capacitance can be obtained, without sacrificing a numerical aperture, (b) Since storage 
capacitance is connected to a black matrix, storage capacitance wiring becomes unnecessary, (c) 
Since storage capacitance is not connected with a gate line, the load of a gate line becomes light and 
it can use gate wiring of silicide etc. (d) Since a transparent electrode can be formed in a 
management fi-om TFT, an elevated-temperature process can be used for TFT formation, and a 
highly efficient property is acquired with high-reliabihty. (e) Excel in the surface smoothness on the 
fi-ont face of a component after black matrix formation, (f) Since a drain wire and a pixel electrode 
are shielded by the light-shielding film, its coupling capacity is small and they can realize the 
Takashina tone, (g) In order to form a transparent electrode in the management of a device, an 
elevated-temperature process can be used for TFT production, and high performance and high- 
reliability are acquired. 



[Translation done.] 
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[Drawing 6] 
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